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Among the recommernidatigns in this report, which represent 
the joint views of the Minigtry of Works, the Admiralty, 
the Air Ministry and the War Office, are the following: 


138. SHED WORK and 
SINGLE-STOREY WORKSHOPS 


“A considerable saving in tompage’is effected by 
welding as opposed to boleihg/and riveting. Further 
savings can be obtainéd by using strip-rolled or 
tubular members thstead of hot-rolled segtions. As 
an example, in a 3-bay storage shed 120/ft. wide by 
210 tt-tong, atrip-rolled and tubulatdésigns show 
savings of the order of 30 per cent; afd 40 per cent 
respectively, over the*pérnial bolted and riveted 
constmiction.” 


78. BRIDGES 


“For trussed spans ‘the use of tubular members will) 


generally effect material saving, especially in 


foot bridges.”’ 


p. 33 S.O. code 67-26) 
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There’s more user experience... 


behind Metrovick electrodes 


The last word in welding rests with the operator. The man on 
the job knows whether an electrode is easy to use, whether he 
gets good penetration without undercutting, has no difficulty 
with slag inclusions . .. All these practical everyday points are 
watched in the production of Metrovick electrodes, for M-V are 
themselves one of the biggest users of welding in the country. 
In their own shops they use Metrovick electrodes exclusively. 
This practical experience is reflected in the quality of all M-V 
welding equipment and electrodes, so that for anything in weld- — 
ing it is always best to rely on Metrovick. \> 


METROPOLITAN-VICKERS ELECTRICAL COMPANY LIMITED, TRAFFORD PARK, MANCHESTER, 17. 


Member of the A.E.I group of companies 


Equipment for More Efficient Welding 
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Whether it be for bridges 
and other structures, 
for storage tanks, gas- 
holders, or for Class 1 
pressure vessels and 
boiler drums, welded 
construction has ‘‘come 
to stay,"’ om account of 
its economy of material, 
tightness of joints, and 
the neat sound job which 
welding makes. 
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STRONG, 
COMPACT, 
AELIABLE UNITS, 
SCIENTIFICALLY 
DESIGNED. 


Single Operator 


Welding Sets 


Send for Booklet P9556 


THE GENERAL ELECTRIC CO., LTDO.. MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 





TRANSACTIONS OF THE INSTITUTE OF WELDING 


Have you pride in your work? 


Naturally you have if you're a good manufacturer. Which means 
you are the type of person for whom Johnsons make welding 
wire. They make it carefully from first-class materials 
to meet exact analytical requirements. So when you buy Johnsons 
wire you buy reliability — and also something extra in the 
way of experience. The kind of experience Johnsons 

have been gaining — and putting to good use — for 178 years. 


CUT LENGTHS. High-speed mochines straighten, 
measure and cut wire into lengths, accurate and 
clean-cut without burr... achieved by intelligent 

workmanship on precision machines, 
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JOHNSONS 


WIRE... FOR THE WELDING INDUSTRY 


RICHARD JOHNSON & NEPHEW LTO., FORGE LANE MANCHESTER, Ii. 
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PIP gs 


CORYTON 


Babcock & Wilcox Led. are playing 
a vital part in the provision of 
British-made equipment for Britain's 
new oil refineries. Their contri- 
bution to the new Coryton refinery 
is a major one, comprising 98 
pressure vessels and 30 vertical 
columns, for incorporation in 
the furfural, propane, deasphalting, 
M.E.K., distillation, percolation 
and T.C.C. units, and in connection 
with gasolene treatment, yard 
piping air supply, propane tankage, 
thermal reformation and boiler 
plant. The T.C.C. unit includes a 
Reactor weighing 60 tons, insize, 
47 ft. by 13 ft., fabricated from 
“Colclad” — alloy-clad steel. 
Total weight of all these items is over 
800 tons; and the vertical 
columns range in heightup to 92 ft 


BARCOC Hh @ Mer eek 70 


Makers of 
COMPLETE STEAM RAISING PLANTS, HEAT EXCHANGERS, WELDED PRESSURE VESSELS, MECHANICAL HANDLING EQUIPMENT 


BABCOCK HOUSE, FARRINGDON STREET, LONDON, —.¢c.4 
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ENGLISH ELECTRIC 


multi-operator welding transformers 


« ww ~ 
wy 


+e 


The ENGLISH ELectTric Company specialises 

in the design of multi-operator welding compact units for use in heavy engineering 
transformers which are made in various workshops, giving ease of movement. 
ratings to meet every industrial requirement. The illustration shows an underbase unit 
These, mounted on suitable underbase comprising a transformer type FWM. 300/3, 
structures together with their associated a 16.5 kVA capacitor and a 150 amp triple- 


capacitors and fuse switches, form robust pole combination fuse switch. 


THe ENGLISH ELECTRIC Company Limiten, Queens House, 
Welding Equipment Section, Liverpool 


WORKS: STAFFORD + PRESTON - BUGBY + BRADFORD 


Kinosway, Lonpon, W.C.2 


* LIVERPOOL ACCRINGTON 
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One hano uperation 


Cuts Plates from & inch to 24 inches thickness—CLEAN cuts. 
Will cut circles from 2 inch diameter upwards. 
Straight cuts of unlimited length. 


Cuts bevels. 


For use with acetylene—propane or coal gas. 


Please send for O.K. Leaflet No. FC/C 52. 


Unoths 2 OK Pro Wet 


WELDING SUPPLIES LIMITED 


BEECHINGS WAY 
GILLINGHAM, KENT 


MANUFACTURERS OF OK ELECTRODES 
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Welding Periodicals.—Nearly 150 periodicals are regularly 
received at the Library of the Institute, where they are available 
for lending to members. The list, a copy of which will be sent by 
the Librarian to any member on request, includes every journal, 
in whatever language, dealing exclusively with welding and nearly 
all the journuls in which welding papers appear frequently. Even 
if the journal you want does not appear in the list, the Librarian 
can usually obtain a loan for you from another library. Members 
wanting to borrow a welding periodical should always start by 
writing to the Librarian of the Institute. 


Notch Bar Testing Symposium.—The proceedings of the Sym- 
posium on Notch Bar Testing and its Relation to Welded 
Construction, which was held in December, 1951, by the Institute 
and the Joint Committee on Materials and their Testing, is now 
nearing publication and is expected to be issued in January. 
Attention is drawn to the prospectus of the book enclosed with this 
issue of Transactions. Members of the Institute will be privileged 
to buy it at the reduced price of £1. 


“Handbook for Welding Design."’—-The compilation of the 
Handbook for Welding Design is going forward quickly and it is 


FRONT COVER ILLUSTRATION.—For gouging in the 
overhead position, the B.O.C. Cutogen 5 is the perfect tool. 
Equipped with 75° or straight heads, the Cutogen 5 makes 
quick, neat work of removing below-standard welds (as shown 
in the illustration). As a speedier alternative to mechanical 
chipping, it is widely used in shipbuilding and other construc- 
tional work in which a single rejection can involve serious 
losses in time and labour costs. 

THE BRITISH OXYGEN COMPANY LTD., 
LONDON AND BRANCHES 


DECEMBER, 1952 


NOTES AND 


Secretary : 
G. Parstor, M.A. 


D. S. Watt, B.Sc., M.1.N.A. 


Price 7s. 6d. 
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NEWS 


expected that all the sections, on which some 15 Sub-Committees 
are working at present, will be received before the beginning 
of April. The main Committee, in a report which was adopted 
by Council in November, has set out a revised plan for the 
Handbook, involving its publication in three volumes. The first of 
these will probably be published during 1953, or early in 1954, 
and the other two will follow at short intervals. 


Offers of Papers.—.Members of the Institute who are willing to 
read papers at meetings of the Institute or of its Branches are 
invited to send particulars to the Secretary for submission to the 
Programme and Journal Committee not later than 2! March 
next. Where the complete text of the paper is not available, a 
short synopsis should be sent. 


**Handbook for Welded Structural Steelwork.”’—The Committee 
which has charge of the new edition of the Handbook invites 
those who wish to propose changes, improvements and additions, 
to send them to the Secretary of the Institute. 

In the meantime, copies of the fourth revised edition are still 
available, price 10s. 6d. per copy, post free. This edition in- 
corporates a number of important corrections to the formulae on 
pages 111-118 of the fourth edition. Members who have the original 


PRINCIPAL CONTENTS 
The Presidential Address ... 
A.C. Argonarc Welding 
Latest Additions to the Library ... 


Published by 
THE INSTITUTE OF WELDING, 2, Buckingham Palace Gardens, London, S.W.1. 


The TRANSACTIONS of the Institute are issued free to Members, To non-members the price of this issue is 7s. 6d. per copy (by post 8s.). 


The Institute of Welding is not responsible for and does not necessarilv endorse statements made by Authors of Papers and contributors to 
the Discussions thereon. 
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fourth edition are invited to apply to the Secretary for copies of 
the corrected pages, which will be supplied post free 


List of Films.—The first edition of the Institute's list of welding 
fims has been exhausted and a new edition, incorporating several 
pg me et ee ge price Is. 6d. (to non-members 
2s ). The list contains the exhibition details and brief synopses 
of 8 fies, ich are classified under thirteen subject headings 
5 system enables one to find the name and 
address of the suppliers of cach film. 


Appointments Register.._industrial Corporate Members may 
like to be reminded that a register of members secking posts as 
foremen, supervisors, representatives, managers, designers, ectc., is 
maintained at the offices of the Institute 

Employers seeking staff (other than welders) are cordially invited 
to inform the Secretary of the Institute of their requirements, and 
80 assist the Institute to expand this valuable service to its members 


Prize for Mr. G. G. Musted...We congratulate our member, 
Mr. George Gordon Musted, on winning the third prize in the 1952 
International Prize Competition conducted by Eutectic Welding 
Alloys Corporation of Flushing, New York. Mr. Musted’s 
contribution was entitled “Improved Technique for Training 
Welders with Low-Melt Piller.” We understand that this is the 
third international prize won by Mr. Musted. 


University Lectures.—We are glad to note that Mr. S. M. 
Reisser, a member of the Council, has given two public lectures 
on arc welding and its economic use in structures and machines at 
the University of London, King's College, Faculty of Engineering. 


Binding of Transactions.— Arrangements have been made for the 
binding of members’ volumes of Transactions in black embossed 
leathercloth at a cost of 10s. 6d. each, plus Is. for postage and 
packing. Members wishing to take advantage of this 


arrangement 
should forward parts, with index, to Mansell (Bookbinders) Ltd., 
41, Britannia Row, Essex Road, London, N.1. 


Correction.We much regret that the initials J. F. L. were 
attached to the review of the Copper Development Association's 
book, The Welding, Brazing and Soldering of Copper and its Alloys, 
on page 98 of our August issue. The initials which should have 
been attached are E. D., and we apologise to both gentlemen 
concerned 


Welding Abstracts...The International Institute of Welding 
publishes a quarterly abstracts journal, entitled Bibliographical 
Bulletin for Welding and Allied Processes. This contains abstracts, 
printed both in English and French, of papers and books on 
welding subjects published in all parts of the world. It is arranged 
under subject headings, so that the whole of the current work on 
any given aspect of welding can be reviewed in a few minutes. 
The Annual Subscription for members of the Institute of Welding 
is £3 Ss. Od., and orders may be placed with the Secretary of the 
Institute at 2, Buckingham Palace Gardens, London, S.W.1. 


American Welding Society.—-The new Officers of the American 
Welding Society are as follows: President, Mr. Fred. L. Plummer, 
Director of Engineering, Hammond Iron Works, Warren, Pa,; 
First Vice-President, Mr. Eric R. Seabloom; Vice-President. 
Mr. J. H. Humberstone. 


Kingston Technical College. Announcing an advanced welding 
course for those engaged in industry who require to extend their 
knowledge so as to be able to introduce new methods into manu- 
facturing processes, the engineering department of the Kingston- 
upon-Thames Technical College recently drew attention to the 
new welding equipment installed there, particularly for resistance 
welding. The college has a spot welding forge, a universal scam 
welding machine with electronic timing unit, a projection welding 
machine also with an electronic timing unit, an automatic flash 
butt welding machine and an atomic hydrogen welding machine. 
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Equipment of this kind is so rare in technical colleges that one 
speaker at a recent Institute meeting went so far as to say that 
there was no colltge in which a student could obtain training in 
resistance welding. It would be interesting to know whether any 
other college in the country has equipment comparable with that 
at Kingston-upon- Thames 


BOOK REVIEW 


Practical Radiography for Industry. By H. R. Clauser. Reinhold 
Publishing Corporation, New York. Pp. 301. 60/-. 


The treatment in this book of the subject of radiographic 
testing and inspection is essentially practical, although sufficient 
explanatory detail in simple terms is given to make it invaluable 
both to the practical worker in industry and the student. 


The advantages and limitations of the radiographic process 
are discussed, and the nature, characteristics and properties of 
X-rays are described in sufficient detail to provide the practical 
operator with information directly applicable to the task of 
radiographic inspection. 

A comprehensive description of the X-ray equipment and 
guidance on the choice of X-ray generating equipment for any 
particular application are given 

Of special interest to the operator is the chapter on pro- 
cedure, exposure factors and technique, films and film 
processing receive attention; film blemishes and their cause are 
well illustrated and explained. 


Gamma-Ray radiography is described in a separate chapter, 
in which the emphasis is on radium and radon; cobalt 60 is 
mentioned, but iridium 192 is not mentioned at all, which pin- 
points the difference in British and American practice. In 
Britain greater use is made of the radio-active isotopes than in 
America and the use of sources such as iridium 192 has resulted 
in improved technique, particularly in the lighter and thinner 
materials. 

The radiography of castings and fluoroscopic methods are 
described, but of particular interest to welding personnel is 
the comprehensive chapter on the radiography of welds, in 
which set up, procedure, technique and identification of weld 
defects, such as cracks, incomplete penetration, lack of fusion, 
porosity and slag inclusions, are described. 


In the description of specifications and standards, the dis- 
parity between American and British practice is again apparent. 
The American standards lay down definite requirements for 
judging the soundness of fusion welds, and although they are 
arbitrarily chosen, they are acceptable to the various authorities 
concerned, this being in complete contrast to the British prac- 
tice in which the radiograph is assessed for the particular 
service condition to which the weld will be subjected. 


The radiography of spot welds is covered and well illustrated, 
the various types of defects that can be identified being 
described. 


High voltage radiography using X-rays generated by one 
million volts and higher is described, with particulars of the 
characteristics of high voltage X-rays, such as sensitivity, 
secondary radiation, definition, latitude and application. The 
special equipment, technique and procedure for the generation 
of high voltage X-rays are described in some detail. 


A final chapter deals with a very important feature of 
radiography, namely protection and safety of operating per- 
sonnel; here the value of protective materials is explained as 
well as the usual medica) precautions that should be taken. 
This is a book which, as its title suggests, is primarily 
directed to those who are actually performing radiographic 
inspection, although there is sufficient detail given of the 
fundamental principles to make it useful to the beginner or 
the student, The subject is dealt with in a concise, relatively 
non-technical manner and the result is an excellent and valuable 
contribution to the available literature on the subject. 


S. H. G. 
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THE PRESIDENTIAL ADDRESS: 


Mr. ROBERT JENKINS ON THE CONTROL OF DISTORTION 


WE People who are daily concerned with the use and application 
of electric arc welding have many problems, but perhaps 
the greatest are those of residual stresses and distortion. 


Comparatively little has been written on the subject of distortion, 
though one or two papers have been given in this country, on the 
Continent and in the U.S.A. 


Perhaps one of the best works is by Guyot, a Belgian (Guyot, 
1946), but our own R. G. Braithwaite has done very useful work, 
which incidentally won him the Larke Medal in 1949 (Braithwaite, 
1950). A. E. Berriman in 1941 and D. M. Kerr in 1950 wrote on 
distortion in structures and shipbuilding respectively (Berriman, 
1941; Kerr, 1950). Beyond these, there would appear to be little 
of real practical value on this side of the Atlantic. 


I am going to give some results which have been obtained by 
shop experiments but which do not agree entirely with Guyot, 
nor with Holt of the U.S.A. (Holt, 1947). 


One of the main reasons why the work on distortion is limited 
must be because the many variables encountered in shop practice 
and technique, which can give rise to very mixed results and 
opinions, make it extraordinarily difficult to arrive at a common 
basis for fixing reliable rules on which to work. 

Some of the variables with which we have to contend are: 

(1) Type of material and thickness. 

(2) Method of preparation of plate edges. 

(3) Design of the job to be welded. 

(4) Amount of restraint, ¢.g. are plates being welded free to 
move, or are they held rigid by the design and construction? 

(5) Accuracy of set up. 

(6) Type and make of electrode. 

(7) Size of electrode and current. 

(8) Rate of deposition. 

(9) Number of runs. 

(10) Manual or automatic welding. 


Distortion is produced by shrinkage, and every one of the 
foregoing conditions can affect the amount of shrinkage. Shrinkage 
is the residual contraction in volume of a piece of metal after 
cooling from a high temperature, and distortion results when the 
temperature distribution is not uniform. The local heating to a 
high temperature produced by the arc welding operation means 
that the temperature distribution is non-uniform. 


During welding, the hot metal tries to expand but is prevented 
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trode. The reason for this is the greater coefficient of expansion of 
stainiows steel 


Transverse Distortion 


in Pig. 3 we have the graph of the number of runs against 
transverse distortion in a } in. plate, manually welded with a 
single V preparation; in other words, the same conditions as 
shown on Fig. 1, but for transverse instead of longitudinal distor- 


TRANSVERSE OFSTORTION IN CEGREES 
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tion. This seems to be somewhat at variance with the results 
shown in Fig. |, in that the small electrode with a greater number 
of runs produces a greater degree of transverse distortion than 
the larger electrode put down with high current at much greater 
speed. There is little doubt, however, that in welding up fabricated 
constructions, the transverse distortion is a much greater cause of 
trouble than the longitudinal distortion. [ think it is also true to 
say that, from a practical point of view, we get less trouble from 
distortion in welding up a job with the minimum number of runs 
with the maximum speed and rate of deposit 


Fig. 4 relates to similar tests on 1} in. thick plate, manually 
welded, and shows the transverse distortion in degrees in relation 
to the number of runs. You will sce that two types of preparation 
have been used, the U and the double V; the graph clearly indicates 
that the degree of distortion is minimised by using fewer runs 
and larger electrodes with higher current values, the degree of 
distortion by this method being approximately half that produced 
by using an 8 gauge electrode and practically double the number 
of runs. 


To illustrate the principle that the greater or the heavier the run, 
the less the distortion, a 14 in. plate was welded by the Unionmelt 
process, the double V preparation being Unionmelt welded 
on both sides. The smaller backing run was put in first 
and produced only half a degree of variation after the one run. 
The main, or major run, was put in from the top side, and there 
was no change in the amount of distortion, leaving the finished 
plate with only half a degree of transverse distortion. The first 
run was put in with an arc voltage of 35, current 1200 amps., and 
welding speed of 12 in. a minute. The main run was put in with 
an arc voltage of 38, current 1500 amps., and a welding speed 
of 10 in, a minute. A similar plate of 1} in. thick was welded by 
the Unionmelt process with a hand-welded backing run, the 
preparation for the backing run being of the U type and the 
plate preparation for the Unionmelt run of the V type. The 
backing run consisted of six runs, being one run of 6 gauge at a 
current of 220 amps. and five runs of } in. electrode at 320 amps. 
This produced a transverse distortion of 4} deg. after the hand 
welding. The Unionmelt side was then welded with a single run 
of 37 are volts, 1800 amps. and a welding speed of 7} in. a minute, 
and this resulted in a transverse movement of the plate of 34 deg., 
leaving a mean angle of distortion of 1 deg. in the direction of 
the hand-welded side. 


Allowances 
Arising out of the obvious fact that steel distorts as a result 


of being arc welded, most people take various necessary steps to 
combat this. The number of variables already given indicates 
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the difficulty of laying down hard and fast rules. In spite of this, 
however, some effort must be made to make initial allowances 
during the preparation of plates. It must be obvious that if drawing 
dimensions are to be worked to and even the widest of tolerances 
complied with, some allowances must be made. Some suggested 
allowances are given here, based on practical experience: 


On large rectangular tanks with heavy bar flanges for the 
tops, 3/16 in. is added to the drawing dimension of the widths 
and breadth, plus } in. in depth or height. 

On smaller rectangular tanks, an allowance of plus } in. 
is made on inside dimensions and plus } in. in height, this 
latter being extended to 3/16 in. if there are many stiffeners 
or fittings welded on to the wails. 

For cylinders with several strakes, an allowance of plus 
1/16 in. is made in length of cach strake—a good idea is to 
make the standard allowance on one strake, then weld and 


measure this, thereby arriving at a reliable allowance for 
the rest. 


Types of work differ, so that it is really only possible for firms to 
establish their own standard of allowances to suit their own 
particular methods and designs. A factor which must not be 
forgotten and which is nothing to do with weld shrinkage, is that 
allowance must be made for the stretching of the material during 
manipulation. In the thicker plate sizes this far outweighs allow- 
ances made for shrinkage. 


In addition to such allowances, there are other steps which 
may be taken to control or minimise distortion. One method is 


to balance, as far as possible, the contractional stresses by working 
out a careful sequence of welding designed to balance or neutralise 
the contractional stresses. 
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thicker plates, a No. 23 nozzle in a heavy duty welding torch 
should be used. 


Considerable trouble can be experienced with rectangular tanks 
and the next illustration (Fig. 6) shows diagrammatically the top 
welded bar on such a tank, indicating how the welding contractions 
have pulled it out of square. A simple way of correcting this is to 
apply heat to the corners of the flange as shown by the arrows, 
bringing the area heated evenly a few inches round the corners 
of the flange on the outside at the extremities of the long diagonal 
and round the inside of the flange at the extremities of the 
diagonal. Correction can be assiste. by using a prop, ha 
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bulging can be climinated again by heat applied to spots in the 
middle of the panels as described a little carlier. The sketch 
(Fig. 8) indicates the manner in which this can be done, and a 
tank in a comparatively bad state can be brought into good shape, 
with almost complete flatness in the panels. 


Another problem of distortion, which presents itself regularly, 
occurs when a heavy bar is welded round a cylindrical vessel to 
form a flange. It is usually found that distortion takes place in 
flanges which have to be used for making joints for covers on top 
of vessels. It is possible to avoid a great deal of this distortion by 


means of step and sequence welding, but this is not necessarily 
an economical method and the results indicated by the dotted lines 
on Fig, 9 show what happens in the majority of cases. The method 
of correction is simple. Where the flanges are rolled into shape, 
stresses are set up in the material itself which are partly released 
by welding, and therefore it is as a rule impossible to predict the 
reaction of the flanges to the welding operation. Application of 
heat as indicated in the sketch will do all that is necessary to 
bring the flanges straight and flat, if care is taken to see that it 
is applied quickly and that the full thickness is not heated to an 
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appreciable extent, since the skin shrinkage creates the stress or 
force which flattens the flange. 


A typical example of this is illustrated by the results which 


occurred in a large stainless steel clad cylindrical vessel in which 
unbalanced welding could not be avoided. The vessel in question 
was 25 ft. long and 6 ft. 6 in. in diameter and both ends were 
bolted on by means of heavy flanges. The vessel was constructed 
from § in. thick material with 25 per cent. of stainless steel cladding. 
Fig. 10 gives a detail of the section of the flange and the welding. 
The flange itself was a 4 in. x I in. thick mild steel ring, which had 
to be welded round, and in order to provide the stainless cladding 
condition on the surface of the flange, a piece of } in. thick F.D.P. 
stainless steel had to be welded round in the form of a wrapper. 
The effect of the main welds of the flange to the body, plus the 
effect of welding the wrapper plate into position, produced the 
result indicated by the dotted line on the sketch. This was corrected 
by working round the vessel with an oxy-acetylene torch in the 
position indicated by the arrow and so producing a band of heat 
all the way round. On cooling, the flange came back to its proper 
position, and the joint which had to be made tight on a } in. thick 
jointing material was made the first time without any difficulty. 
It should be noted that these flanges were machined flat and square 
after welding and before welding on the stainless steel wrapper 
plate. The distortion of the flange occurred on the first which was 
80 treated. When the second flange was welded, the wrapper plate 
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was made so that it extended only to the centre of the flange, in 
other words, to the neutral axis, and was welded in position along 
that line. This resulted in the remaining flanges being perfectly 
flat and square after welding without any necessity for correction. 


I will now describe the actual effect on some selected vessels 


Some Examples from Practice 


The vessel shown in Fig. 11 is made of } in. plate just under 
7 ft. long, 3 ft. deep inside and nearly 2 ft. wide. The cover is a 
flat piece of } in. plate with all the branches which you see, many 
of them being pipes which go down almost to the bottom of the 
vessel. This cover is further weakened by the rectangular hole 
cut into it, 3 ft. 6 in. long x 12 in. wide, and the illustration, which 
shows a straight edge along the top of the cover after welding 


and cutting the hole, gives the amount of distortion which has to 
be corrected. It is particularly important in this vessel, since all 
the flanges of the pipes have to be reasonably parallel so that they 
will join up to manifolds to be attached to the tank after its 
completion. Applying heat by means of the oxy-acetylene torch 
to four V-shaped spots and allowing the vessel to cool naturally, 
causes the flanges to line up all through, without any other 
treatment. 


Fig. 12 shows a vessel some 2 ft. in diameter, on to which a 
rectangular plate is welded in order to form a flange, producing 
distortion on the underside. The operator is applying heat at the 
corners, in order to pull them into shape. The heat contraction is 
assisted by pressure from a jack which is shown in position in 
front of the operator. All the corners were treated in this manner 
and the flange was brought back to straightness. 


in Fig. 13 has a very flexible cover 
in. plate. The cutting of holes in the cover, and the 
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welding on a flange of the description 
distortion is avoided by bolting two of 
with the flanges face to face, and pulling the corner 


with a piece of packing in the centre of 


The weld is then completed in this position, the amount of 
the packing being regulated so as to produce the desired result 
first time, the thickness of packing in this case being } in. 


A further application of the clamping together of two similar 
objects in order to keep them in shape is shown in Fig. 15. Here 
are two base plates of a somewhat heavier nature, though still 
compact. This very compactness makes them stiff and not casy 
to control. The length is 4 ft., the width overall more than 18 in., 
and the depth on the flat flanges 8 in. The bottom flange consists 
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of two thicknesses of | in. plate welded together, giving an overall 
thickness of } in., and the rest of the construction is made up of 
i im. and § in. thick plate. After tack-welding, the two bases 
were pulled back to back by means of clamps with a piece of packing 
in the centre of each of the long flanges. The weiding is then com- 
pleted in this position, ard o1 being allowid to cool before breaking 
down the clamping, the bedplaies are maintained in perfectly 
straight and flat order. The amount of packing in between the 
clamped faces is about j in 


Similarly, two large transformer tank covers are clamped 
together for the welding to be carried out completely in both, 


Pig. 14 


with packing spaced at suitable intervals in between the clamps, 
sO as to allow the flanges and the covers to come down to a good 
shape on cooling. If the size of the covers is some 10 ft. long by 
4 ft. wide, the amount of packing is about 1} in. in thickness.Many 
such covers are made and clamped together in this fashion during 
the welding operation and the result on removing the clamps 
after cooling is almost perfectly flat covers 


Propping and Staying 


The next group of Figures show one or two jobs which can be 
kept in good shape by careful propping and staying. The first 
example is a large transformer tank, approximately 16 ft. long 

§ ft. 6 in. wide x 10 ft. 6 in. high, made from 4 in. thick plate 
The flange round the top of the tank is 5 in. x 1} in., and the 
stiffeners welded round the outside are 7 in, x 34 in. channel. 


Some of these large rectangular transformer tanks are difficult 
things to keep in shape, Owing to the heavy stiffeners and the many 
openings and pockets which are welded, a considerable amount of 
staying and strutting is necessary to prevent distortion. 


Fig. 16 shows a tank with the very awkward side pocket, which 
gives every opportunity for considerable distortion to take place 
by welding, and indicates how this is stiffened or strutted very 
strongly in an endeavour to hold it in shape whilst the welding 
is carried out. These methods have proved very successful and 
are in daily use. 


Another example of a transformer tank appears in Fig. 17. 
The body is made of } in. plate, the top flange is of 2} in. x } in. 
thick bar, and the body is punched to take 428 elliptical tubes, 
as well as being considerably weakened by all the various openings 
which are cut into it; in addition, pockets are welded on. Tanks 
of this description prove very difficult indeed to keep in good 
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shape during manufacture, and this slide shows how they are 
stayed and strutted in order to maintain their shape during welding. 
The size is nearly 8 ft. high to the tank flange, 4 ft. 6 in. wide 
and 5 ft. 3 in. long. 


In Fig. 18, showing the finished job with all the stays and struts 
removed, all the elliptical tubes welded in, and ready for test, 
you will observe that there has been, in spite of the careful staying 
of the openings, some slight distortion, and you can, by careful 
observation, see where local heat has been applied in order to 
bring it finally into line and to give it the excellent shape which 
is indicated in the picture 


The next example can be applied to any fairly heavy cylindrical 
vessel which has a tube plate (such as a small condenser, heat 
exchanger or refrigerator unit). When welding the tube plate’ 
which may be about 1} in. to 2 in. thick, to the main body cylinder, 
the welding must be cirried out from the back, as shown in 
Fig. 19. The body plate is let into the back of the tube plate which 
is machined out to take it, this preparation resulting in a heavy 
weld which contracts on cooling and produces a bellying of the 
tube plate as indicated by the position of the dotted lines. This can 
be removed almost entirely by the application of a circle of heat 
on the face of the tube plate opposite to the weld. This will serve 
to pull the bellied plate back to its proper position, and if there 
is still any sign of the bulge after cooling, a few local spots of 
heat nearer the centre of the tube plate may be necessary to 
co nplete the straightening operation 


Whereas this method of straightening has proved adequate, it 
has been found better to avoid this distortion by pre-dishing of 
the tube plate, so that on assembly to the body it shows a bulge 
towards the interior of the vessel. The amount of dishing should 
be approximately 4 in. per ft. in diameter over 12 in. The example 
given in the sketch would be dished inwards approximately 4 in., 
the diameter obviously being 5 ft. 


Straightening after Accidents 


1 now propose to give you what, in my opinion, are interesting 
examples of jobs which have run into difficulties in service and 
have been made good again when returned to the factory. The first 
of these is a transformer tank which underwent an internal 
explosion; the straight edge placed down the side shows how the 
side was bellied out (Fig. 20). The stiffeners are also considerably 
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bent! The tank in question is about 6 ft. 6 in. high x 6 ft. 6 in. long 
x2 ft. 6 im. wide, made from } in. thick mild steel plate. The 
horizontal stiffeners are made from 4 in. x 24 in. x in. thick mild 
steel angle welded on the toe to the tank. The vertical stiffeners 
consist of 4 in. x} in. thick mild steel bar welded to the base 
channels and the horizontal stiffeners. 


On the pocket side there was similar but smaller distortion, 
but the two end faces, which are shorter and obviously very much 
stiffer, had not distorted appreciably under the effects of the 
explosion, and little or no work had to be done on them. Local 
heat was applied from an oxy-acetylene flame, the positions being 


chalked in (Fig. 21) to indicate to the operator the extent to 
which the tank should be heated in order to achieve the contrac- 
tional effect which would result in the straightening movement. 
Fig. 22 shows local heat being applied to the top flange, whilst at 
the same time pressure is put on the centre of the flange (which 
had bellied upwards a little) by means of a jack, which can be 
seen pushed against one of the stanchions of the building. When 
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the tank went away again, it was exactly as it was when it was 
new. None of the welds had fractured or parted in any way, and 
the tank stood a hot oil test perfectly satisfactorily. 


A Collapsed Mixing Vessel 


We now come to a rather more difficult job which had to be 
tackled. It consisted of a stainless steel jacketed mixing vessel, 


perpen 

pressure in the jacket, and to 

sq.in. hydraulic. Owing to a mi 
Nee ne 

left the factory, which caused a complete i 

inner cylinder. It is interesting to note that although ho 

is badly torn, the welds remain perfectly sound, for the tear 

in the parent metal, just below the point where the ring for the 
mild steel jacket attachment was welded to the stainless steel 


It was obvious that, in order to set about this job, the jacket had 
to be cut away from the inner stainless steel body, and Fig. 23 
is a Close-up of the inside, with the top cover removed, before 
dismantling, while in Fig. 24 we have the jacket after removal 
from the supporting curb, with the inner vessel beside it. One of 
the main problems in the reclamation of this vessel was to remove 
the tucks or sharp corners made in the inner vessel, particularly 
in the dished and flanged end, so that it could be salved. There 
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was only one way in which this could be done, and this was to 
remove the end plate from the body, accomplished by grinding out 
the weid by means of a portable grinder, and taking the end plate 
right away. It was necessary to remove the bottom connexion in a 
similar manner from the end plate. The body was then placed in 
a hydraulic angle bending press, and the tucks were carefully and 
slowly smoothed out by local application of pressure from the 
hydraulic press 


Pressure was first carefully applied to the more severe spots, 
which were worked out gradually by rotating the cylinder in the 
press. After the worst of the tucks had been taken out in the 


i 


sf 
fF 
sz 


taking out the worst places by 
a block, and when all possibility 
had been eliminated, the end 
emerged as if completely new. 

The excellent shape that had been 
shown in the previous figures may be judged from ‘ 
the vessel when’ reassembled with its cover, stirring gea 
fitted and ready for despatch to the customer. 


af 
rt 


hi 


And a Storage Tank Collapsed 
Another job which required rectifying after, as we say in 
ire, “it had happened an accident,” i 
32 ft. long x 9 ft. diameter storage tank, which, owing to a mistake 
during operation, was subjected to a very high vacuum. I have 


already given you the overall sizes. 

¢ in. thick plate and crumpled up 

in Fig. 26, a picture of the tank coming into the factory on 
lorry the welds have been whitened to show their locati 
shape into which the tank had been 

curious, and Fig. 27 shows what was, 

of the trouble, the somewhat sharp fold 





Decenwer, 1952 


bring the tank back to its proper shape by means of an application 


easing the various sharp outward knuckles with a hammer 
flattener, was continued, until finally the } in. thick butt 
over the tear weld broke through the centre. In the j 
considerable change had taken place in the shape of the 


of internal pressure. Since the tank was only of } in, thick plate 
and the test pressure was only 10 Ib. per sq.in., it was obvious 
that a very high pressure could not be applied to this end. The worst 
place at the position of the fold, which is indicated in Fig. 27, 
was a slight tear in the plate itself, and it was obviously impossible 
to apply any internal pressure until this was sealed up. The tear 
in the plate was, therefore, welded up as a temporary measure. 
Water was run into it and the air was vented as far as possible 
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ust of this piece of apparatus proved of the 
on this job. Finally, the tank was tested to a 
per sq.in., and was absolutely tight all over, 
patch which had to be welded-in to cover the 


Fig. 28 


all the welds stood the entirely treatment, and were absolutely 
tight at the end. 


The finished tank on the lorry, ready to leave the factory after 
the straightening process, is shown in Fig. 28. 


Forge Welding History 

In conclusion, to delve into a little history, Fig. 29 shows a 
picture of a hot water boiler, which was made just before the 
beginning of the first World War in 1914, and which was entirely 
forge-welded in the fire. The welds are indicated by the slightly 
darkened line shown around the top of the boiler, and also appear 
in the stoking hole at the bottom. The whole of the work was 
lined up by eye during the forging. The boiler may be subjected 
to checking with a straight edge on all its faces, and, believe me, 
it is absolutely square and sound and is indeed a wonderful 
example of the craft of those days. Problems of distortion obviously 
did not arise; any irregularities were taken out by the hammer 
whilst the plate itself was red hot from the forging fire. 


We have travelled far since those days, and the development of 


Exhibitions.-The dates of the next Engineering, Marine and 
Welding Exhibition to be held at Olympia have now been 
announced as 3-17 September, 1953. The Institute has accepted 
an invitation to give its patronage as in the past. 


The Sth Liégt National Fair will be held from 25 April to 
10 May next and will again include sections of welding interest. 


The American Welding Society is holding a National Spring 
Technical Meeting at the Shamrock Hotel, Houston, Texas, from 
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welding has been extensive, while the enormous amount of 
scientific research which has been put into the process is gradually 
simplifying it more and more. Modern production methods are 
tending to specialise the skill of the operators into very narrow 


Fig. 29 


lines. Personally, I feel that we can all learn much from the 
craftsmanship of the operators, as indicated in this picture, which 
even as recently as 1914 was accomplished by methods which 
would, to-day, be proclaimed as primitive. 
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16 to 19 June, 1953, accompanied by a four-day welding and allied 
industries exposition. 


Instruments for Radio Isotope Applications.—The Scientific 
Instrument Manufacturers’ Association of 20, Queen Anne Street, 
London, W.1, has issued a second edition of its useful list of 
Instruments and Accessories for Rac.o Isotope Applications, 
giving the names of the British manufacturers, arranged under 
the different types of instrument produced. Copies are obtainable 
from the Association post free. 
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A.C. ARGONARC WELDING AT LESS THAN 
50 V rms. OPEN CIRCUIT 


By J. C. NeeDHAM, B.Sc.(Eng).,* and L. H. Orton, Ph.D., F.Inst.P.* 


Knowledge of the re-ignition characteristics of the alternating current argonarc, revealed by cathode ray oscillographic 
analysis and dealt with in two earlier reports, is here applied to the of an ¢ ic unit (British Patent 
Application No. 20032/50) with considerable practical significance in the field of argonarc welding. 


This unit, referred to as a surge injector unit, me A into the welding circuit an automatically timed surge with 
characteristics matched to the re-ignition requirements of the argonarc. This new development permits a major reduction 
in open circuit voltage required for argonarc welding, voltages below 50 | 50 Vrms. Sor all al pe of ranaormer 
Also it substantially eliminates the nuisance of r interference associated wit 


frequency 
spark oscillator equipment. The unit is robust, simple to construct, and can, if sonal be arranged to spark-start the arc 
from cold if touch starting is impracticable. 


Use of the unit under optimum conditions enabled the welding of aluminium to be carried out at 30 V r.m.s. open 
circuit, 


(1) INTRODUCTION illustrates argonarcs in general, in which the 
. (cathode on plate) requires a high re-igni' 

In an alternating current arc the gap tends to deionize as the raight polari ungsten) readily re-ignites 
current falls to zero. In general, following current zero, a re- “ ay op Gunaen ens , eh . 
ignition voltage, which is greater than the normal arcing voltage, Serres choke 
is required to re-establish the arc in the succeeding half cycle. y 
The problem of arc maintenance reduces to the current and Weldin 
voltage required by the arc at any instant, and the ability of the 
power circuit to provide them. Satisfactory re-ignition directly transformer 
affects the so-called “stability” of the arc. 


In alternating current welding an inductive circuit, as in Fig. 1 3| 


Sane ee ort ORS HeeaES, 


(a), is used to facilitate re-ignition of the arc. The current then 
lags the open-circuit voltage, as illustrated in Fig. | (6), and an 
appreciable open-circuit voltage is available to re-ignite the arc 
at current zero. 


Various types of alternating current welding arc are considered 


to be “easy” or “difficult” to maintain, depending on the degree (a) 
of electrical stability existent. Apart from the conditions to be 


re-ignition varies for different arcs both in voltage magnitude 
and wave shape, as shown diagrammatically in Fig. 2. For the 
“easiest” case, Fig. 2 (a), the voltage between the electrode and 


readily be run at low open-circuit voltages (say, 45 V r.m-s.) 
without any auxiliary device to assist re-ignition. 


The next case, illustrated in Fig. 2 (6), has a distinct re-ignition 
voltage peak following current zero. The arc gap has remained 
fairly conducting, since the gap voltage does not rise to the 
full open-circuit value before breaking down to arcing 
The re-ignition stage is distinct from the arc stage to which it 


Fig. 2 (c) illustrates the case where, on exti 
Gua © ae cnaut edtanain V%e, open circuit voltage 

Ig, current through atc gap 
Va. Voltage across arc gap 
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required open-circuit voltage for self-re-ignition of the arc may 
exceed 150 V r.m.s. for argonarcs, according to plate material 
(Orton and Dlendbam, 1951) ond coeult section. 


If, for reasons of economy and safety, the 
is limited to less than that required to self-re-ignite the 


injection, however, is the generation of severe radio i 

Further, although the sparks can break down the gap, an arc 
may not be finally formed, because of unsatisfactory transition 
stages between the momentary spark and the power current follow 


from the welding circuit (Orton and Needham, 1951—see Section 
6.3) 


This paper deals with an alternative method for alternating 
current are re-ignition, in which a cyclically timed surge is super- 
imposed on the power welding circuit, to simulate a circuit of 
higher voltage. This method is free from difficulties associated with 
conventional spark injection, and permits the power circuit voltage 


Current 
Zeto pause 


V% ,open circuit voltage 
Iq, current through arc gap 
Va, voltage across arc gap 
Pig. 2.—Diagram of voltage and current wave-forme in A.C. arcs 
(0) No re-ignition voltage peak. 


(0) Re-ignition voltage peak. 
(ec) Re-ignicion voltage for reverse polarity as in argonarc. 
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transf 


rapidly 
capacitor after it is connected to the circuit. The voltage apparent 


Switch suitably timed 


Low voltage 
heavy curtent 
ower source 
for welding 


Higher 
voltage 
auxiliary 
source for 


arc reignition 


(0) Block diagram 


Series choke p 


prem 
transformer 
(b) Basic circuit of surge injection Sor 
are feignition 


Fig. 3.—A.C. arc re-ignition by auxiliary source. 


across the arc gap thus suddenly rises and rapidly falls. This surge 
is of the same polarity as the arc to be re-ignited and must be at 
least as great as the arc re-ignition voltage. 


When the gap breaks down from the applied surge, the gap volt- 
age suddenly falls from the breakdown value to about the arc value, 
and the capacitor continues to discharge, mainly into the arc, 
until the switch is opened. This discharge current greatly aids arc 
formation, as it provides a suitable current pulse from which 
the low voltage power source can take over and deliver a half 
cycle of power. A small resistance in the capacitance discharge 
circuit critically damps the discharge current to avoid reversing the 
arc polarity even momentarily. 


The essentials of such an auxiliary source for alternating current 
arc re-ignition are thus, as shown in Fig. 3 (6), a low power source 





. 1952 A.C. ARGONARC WELDING AT LESS THAN $0 V r.ms. OPEN CIRCUIT 


charging a capacitor (C), a switch (S) for connecting the 
i to the arc or main power circuit, a timing 


(3) THE SURGE INJECTOR FOR A.C. ARGONARCS 
(3.1) The Argonare Process for Welding Light Alloys 


The term “argonarc” here refers to a welding process in which 
the arc is drawn between a tungsten rod, or one of like material, 


extinguishes and requires a high re-ignition voltage when the plate 
is negative (see Fig. 2 (c)). When the arc is maintained by a high 
voltage alone, the reverse polarity breakdown or arc 

V for Al-S per cent. Mg plate, 


its spark-starting from cold 
with separately below. 
(3.2) Argonarc Maintenance 

As explained above, surges of positive polarity only are required 
every 1/50th second and timed to occur immediately after the end 
of each straight polarity half cycle. The surge capacitor (see Fig. 4) 
is cyclically charged from a mains transformer-rectifier source to 
about 300 V and connected to the arc by the surge injecting valve 
(in this case a cold cathode gas-filled tetrode). The operation of 
this valve is timed by a triode which is 
across the arc gap. When the 
straight polarity half cycle and 
towards the open-circuit 


pigs 


Fig. 4.—E.R.A. surge injector unit for argonarc maintenance. 


the gap could be opened to over ¢ in. before breaking the arc. 
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similarly at 40 V r.m.s. open-<ircuit, however, the spark 
and surge injector unit successfully started the rc within about 0-2 
second, then reverting to surge injection alone for arc maintenance. 
At the lowest voltage of 30 V r.m.s. the spark starting with the 
composite unit was slow, some few seconds elapsing before the 
arc was fully established. 


The argonarc on copper has a higher re-ignition voltage than on 
aluminium, and 150 V r.m.s. open-circuit with high frequency 


Fig. $.—8.R.A. surge injector unit incorporating spark starting of argonarc 


sparks alone was too low for arc maintenance. A stable arc was, 
however, surge-maintained at about 50 V r.m.s. and the gap 
could be drawn to over } in. before breaking the arc. The argonarc 
is also readily surge-maintained on materials having a lower 
are re-ignition voltage than aluminium. 


(5) DISCUSSION 

Both the medium voltage non-oscillatory surge and the high 
voltage high frequency spark will cyclically re-ignite the alternating 
current argonarc at a lower open-circuit voltage than that necessary 
for a self-maintaining arc. Although spark injection permits a 
substantial lowering of voltage, the drop is limited by the failure 
of the power circuit at low open-circuit voltages to complete the 
arc re-ignition process even though the momentary spark has 
broken down the gap (Orton and Needham, 1951). 


The injected surge voltage not only breaks down the hot gap 
but provides an initial current into the arc gap which completes 
the re-ignition process and the power circuit can then readily 
follow up the well-formed arc. Thus with cyclic surge injection 
unusually low open-circuit voltages, such as 30 V r.m.s., can be 
used, the limitation being the voltage required to maintain the 
are at an adequate gap length for the ensuing cy~'e. 


In a typical commeicial alternating current fed spark injector 
unit, the sparks occur in a group each half-cycle, with about ten 
sparks per group. For optimum arc re-ignition the input to the 
unit must be so phased with respect to the main power supply 
that the spark group occurs around the period of zero welding 
current (Orton, Needham and Cole, 1950). Even so, there is a 
delay between arc extinction and its subsequent re-ignition by the 
first available spark, which reduces the reverse polarity current by 
about 30 per cent. per millisecond delay. Under optimum conditions 
the average delay or current zero pause is about half a millisecond. 
Further, as normally only one spark is required to re-ignite the 
arc, the remainder in the group are unwanted, and merely add to 
the severe radio interference. As self-re-ignition of the straight 
polarity half cycle arc readily occurs, all sparks in alternate groups 
are generally unnecessary. 


With the surge injector timing circuit the current zero pause can 
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matically covered, since the tripping of the unit is 
on are extinction. This feature is absent with the 


interference it is common practice to limit the use of spark injec- 
tion to starting, or for occasional arc re-ignition after an outage, 
using relatively high open-circuit voltages for arc running. Com- 
pared with high frequency sparks the surge injector unit produces 
negligible radio interference because of the low voltage of the 
surge and the non-oscillatory form. It can therefore be in continuous 


operation, thus allowing the open-circuit voltage to be reduced to 
well below 50 V r.m.s. 


Certain types of welding transformer require a higher open- 
circuit voltage than others to run a self-re-igniting arc, owing to 
their less satisfactory transient response at cyclic arc extinction. 
The surge injector maintains the arc at low circuit voltages for all 
types of welding transformer, since the surge supplies the necessary 
re-ignition voltage and current in place of the power circuit. 


With additional circuitry, the simple surge injector can auto- 
matically produce single timed sparks to initiate the arc across a 
cold gap, so that the advantage of spark starting can be added to 
those of surge injection for arc maintenance. Radio interference 
is reduced, as compared with that from the conventional high 
frequency spark unit, by timing the spark in relation to the arc’s 
requirements and by generating only one spark instead of two 
groups of sparks per cycle. 


The surge injector units are reasonably robust and can be made 
more so, if desired, by replacing two of the valves by non-thermionic 
components, leaving only the switch valve, which is of robust 
construction. 


The overall dimensions of the experimental units designed by the 
Electrical Research Association are 6 in. x 7 in. x 10 in. for the 
surge injector alone (weight 7 Ib.) and 8 in. x 9 in. x 15 in. for 
the composite unit (weight 29 Ib.) including spark starting and 
high frequency stopper coil. Both take less than 100 W input. 
In the case of a 200 A argonarc for example, these units respectively 
replace some 20 kVA of transformer capacity compared with that 
required for a fully self-maintaining arc, or some 10 kVA trans- 
former capacity, together with the spark oscillator, for a high 
frequency spark maintained arc. 


(6) CONCLUSIONS 


1. A detailed oscillographic study of alternating current argonarc 
re-ignition characteristics has led to the development of a new 
electronic device for arc maintenance. 

2. Argonarc welding at less than 50 V r.m.s. is practicable, 
using the new auxiliary device for arc maintenance. 


3. This new method of arc maintenance is free from the radio 
interference associated with conventional high frequency spark 
oscillators. 

4. The principle of operation of the arc-maintaining device is 
the injection of an automatically timed non-oscillatory short- 
duration surge to provide for the re-ignition characteristics of the 
are at current zero, instead of using conventional high frequency 
injection, or high open-circuit voltage. 

5. The injected surge for arc maintenance is of too low a voltage 
to initiate the arc from cold without touch-starting, but suitable 
single-timed sparks can be generated from the surge for spark- 
starting of the arc across a cold gap. 


6. In the experimental composite unit constructed, spark- 
starting of the arc automatically reverts to surge maintenance once 
the arc is struck. Radio interference for the brief period of starting 
the arc is less than with a conventional high frequency spark 
oscillator, as only a single timed spark is generated per cycle. 


7. Surge injection can be used for argonarc welding with any 
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type of low voltage welding transformer, including leakage react- 
ance type ferrous welding transformer). 

8. The current zero pause, which results in a loss of current and 
is associated with the use of a conventional high frequency spark 
oscillator for arc maintenance, is eliminated by using the timed 
surge injector unit. 


9. The surge injector is simple to construct and can be made 
sufficiently robust for practical application. Its use effects major 
economies in both power and equipment. 


10. Using the surge injector unit, welding of aluminium has been 
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successfully carried out at voltages as low as 40 V r.m.s. or, with 


the addition <f a series capacitor in the welding circyit, at 30 V 
r.m.s. 


REFERENCES 


Orton, L. H., and Neepuam, J. C. (1951). Welding Research, 5, 
252r. 


Orton, L. H., Neeouam, J. C., and Core, J. H. (1950), Welding 
Research, 4, 47r. 


NOTES FROM THE BRANCHES 


East of Scotland Branch.—-At its first meeting of this session, the 
Committee made a presentation of a Ronson table lighter to 
Mr. R. M. Young, who resigned the Honorary Secretaryship of 
the Branch in the summer. Mr. Henzell, the Chairman of the 
Branch, in presenting the gift to Mr. Young, referred to the great 
services which he had rendered to the Branch during his five 
years’ tenure of the Honorary Secretaryship. 


Manchester Branch.During the discussion of Mr. John W. 
Day's paper on Welding Developments in the Shipbuilding 
Industry, which was given on | October last, the almost inevitable 
questions of the failures of the war-time liberty ships and of notch 
embrittlement of the steel came up and were answered by Mr. Day 
with figures showing the very small percentage of failures. 
Mr. Day also expressed great hope for the future use of aluminium 
and aluminium alloys in the shipbuilding industry. 


Tees-side Branch.Mr. S. M. Reisser, lecturing on Recent 
Developments in Welded Structures, showed many examples 
of modern continental railway stations of the welded rib type 
of construction, the advantages of which over the lattice girder 
type, so popular in England, he explained. The audience was 
specially interested in the description of the construction of the 
British Welding Research Association's Fatigue Testing Labora- 
tory, embodying the plastic design theory. 


North London Branch.The plastic design theory was also 
mentioned in a lecture by Dr. H. G. Taylor to the Branch at 
Slough, when dealing with Developments in Welding Research. 
Dr. Taylor reviewed the work of the B.W.R.A., describing in 
particular the development of the plastic design theory, stress 
analysis of welded joints, the work on fatigue problems and the 
investigation of brittle fractures. Dr. Taylor said that the Associa- 
tion now felt that it fully understood the mechanism of brittle 
fracture, on which some fine experimental work had been done 
and a highly original mathematical analysis made by Dr. A. A. 
Wells. The lecture concluded with some account of the work in 
hand on the light alloys and on the determination of the causes 
of hard zone cracking in low alloy high tensile steel. 


South London Branch.—In his Chairman's Address, Mr. J. L. 
Hamilton made some interesting comments on the educational 


work of the Institute. This, he said, was primarily the concen - 


of the Institute's Education Committee, of which a past President 
of the Branch, Mr. E. Seymour-Semper, is Chairman. As the 
speaker saw it, the Committee's greatest difficulties were trying to 
persuade universities and technical colleges to introduce welding 
into an already overcrowded curricuium and trying to persuade 


production welders to take technical instruction. Continuing, 
Mr. Hamilton said: “I think it might be interesting to look at 
the possibilities in those two directions by looking at the evolution 
of another engineering process which has taken place over a 
much longer period than our own, namely, machining. 


“A long time ago, part of a mechanical engineer's course at a 
university or technicai college was machining—actually doing 
work on lathes and other machines. As more and more science 
came into the curriculum that practical phase disappeared, and 
to-day there is not room in a mechanical engineering course for 
even the theory of machining, yet a proper understanding of that 
subject requires as much study as, say, welding. It has to be 
admitted that a knowledge of welding processes can affect design 
probably more than a knowledge of machining processes, but | 
cannot see much possibility of welding design occupying more 
than a superficial part of a mechanical engineering course. 


“Now, applying the same compariscn of machining to the other 
cases, there are skilled welders who can operate with gas, arc, 
argon and other processes and can also set up automatic welding 
machines in just the same way as a skilled turner can mill, 
drill, shape, bore and set up capstan and automatic machines. 
We must face up, however, to the fact that the majority of welders 
to-day are really the equivalent of capstan operators with day-to- 
day work of a repetitive nature, in which they may be highly skilled, 
but in a narrow field which does not require an apprenticeship. 
So that I think it is fair to ask the question as a comparison, 
how many capstan operators go to evening classes? 


“At the one educational extreme we can, therefore, say that there 
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TRANSACTIONS OF 


THE INSTITUTE OF WELDING 


INSTITUTE MEETINGS 


The following is a list of meetings of the 
institute and its Branches in January and 
February, 1953, so far as details are avail- 
able at the time of going to press 


Preston Branch 

Questions and discussion evening. 
Harris Technical College, Preston, 
7pm 


. Manchester Branch 


“Recent Developments in Argon- 
arc Welding with special reference 
to Argonaut,” by W. A. Woolcott; 
Reynolds Hall, College of Tech- 
nology, Manchester, 7.15 p.m 


. South London Branch 

“Some Experiences in the Metal- 
lurgy of Hard Surfacing,” by 
E. Bishop, B.Sc.; Caxton Hall, 
Westminster, $.W.1, 6.30 p.m 


. South Wales Branch (West Wales) 


“Reminiscences of Transport Sal- 
vage in War Time,” by J. R. 
Dobson; Technical College, Swan- 
sea 


. North Eastern (Tyneside) Branch 


“Production and Properties of 
Titanium,” by Dr. N. P. Inglis, 
M.Eng.; Mining Institute, Neville 
Hall, Newcastle, 7 p.m 


. Birmingham Branch 


Open Discussion on Welding 
Problems, Design and Practical; 
James Watt Memorial Institute, 
York House, Gt. Charles Street, 
Birmingham, 3, 7 p.m 

South Western Branch 

“Welding on Gas Turbines,” by 
H. E. Lardge, B.Sc.; Radiant 


House, Colston Street (Pipe Lane), 
Bristol, 7 p.m 


Sheffield Branch 
Annual Dinner 


_ Liverpool Branch 


“Continuous Welded Structures, 
Abbey Works, Port Talbot,” by 
W. S. Atkins, B.Sc. M.LC.E.; 
College of Technology, Byrom 
Street, 7 p.m. Joint meeting with 
the Inst. of Structural Engineers 


West of Scotland Branch 

Meeting at The Inst of 
Engineers and Shipbuilders; 39, 
Elmbank Crescent, Glasgow, C.2 
Subject not yet announced 


Leeds Branch 
Annual Dinner at the Guildford 
Hotel, Leeds 


Eastern Counties Branch 
“Tubular Structures,” by E 
McMinn; Lecture Hall, Electric 
House, Ipswich 


. East of Scotland Branch 


“Welding of Cast lron by Arc and 
Gas Weiding,” by R. D. Berry and 
D. W. Wright; at Dundee. 


19 Jan 


Sheffield Branch 

“Basic Coated Electrodes and their 
Characteristics,” by H. F. Trem- 
lett, ARS.M. BSC, F.LM.:; 
Sheffield College of Commerce and 
Technology, Department of En- 
gineering, Pond Street, Sheffield, |, 
7.15 p.m 


Wolverhampton Branch 

“Developments and Trends in Pipe 
Welding,” by Dr. N. A. Tucker 
and E. Fuchs, MA., AMI 
Mech.E.; Victoria Hotel, Victoria 
Square, Wolverhampton, 7.30 p.m 


. Indian Branch 


“Welded Rigid Frames,” by J. B 
Coleman 


“The Joining of Aluminium and its 
Alloys,” by W. VY. Binstead; 
Regent Street Polytechnic, 
London, W.1, 7 for 7.30 p.m. 


. East of Scotland Branch 


“Organisation for Arc Welding,” 
by D. M. Kerr, A.M.L.M.; 25, 
Charlotte Square, Edinburgh, 
7.30 p.m. 


. East Midlands Branch 


“Latent Developments in Resist- 
ance Welding Processes,”’ by C. A 
Burton; College of Technology 
and Commerce, Leicester, 7.15 
p.m 


North Eastern (Tyneside) Branch 
Annual Dinner. 


. Seuth Wales Branch (East Wales) 


“The World’s Largest Dragline,” 
by C. McL. Cameron; South 
Wales Inst. of Engineers, Park 
Place, Cardiff. 


. Institute of Welding Annual Din- 


ner; Holborn Restaurant, High 
Holborn, London, W.C.1, 7.30 
for 8 p.m. Dinner Dress 


. Medway Section 


Film on Arc Characteristics by 
Dr. L. H. Orton; Sun Hotel, 
Chatham, 7.15 p.m 


Preston Branch 

“Welding on Gas Turbines,” by 
H. E. Lardge, B.Sc; Harris 
Technical College, Preston, 7 p.m. 


. Manchester Branch 


“Developments and Trends in 
Pipe Welding,” by Dr. N. A. 
Tucker and E. Fuchs, M.A., 
A.M.1.Mech.E.; Reynolds Hall, 
College of Technology, Man- 
chester, 7.15 p.m. 


. North Eastern (Tees-side) Branch 


Open discussion. 


5 Feb. 


North Eastern (Tyneside) Branch 
“Welding as an Aid to Produc- 
tion,” by D. G. Sinfield; Mining 
Institute, Neville Hall, Newcastle, 
7 p.m. 

Meeting at Norwich City College 
and Art School, St. George 
Street, Norwich. Subject to be 
arranged. 


Eastern Counties Branch 

Meeting at The Liberal Club, 
Headgate, Colchester. Subject to 
be arranged. 

Sheffield Branch 

“Flame Cutting and Gas Weld- 
ing,” by F. Clark, M.B.E.; 
Sheffield College of Commerce and 
Technology, Department of En- 
gineering, Pond Street, Sheffield, 1, 
7.15 p.m, 


. Liverpool Branch 


The Insurance Surveyor and 
Welding Repairs,” by H. L. 
Sutherst; College of Technology, 
Byrom Street, 7 p.m. 


. South Wales Branch (West Wales) 


“Non-destructive Testing,” by 
T. J, H. Webborn; Technical 
College, Swansea. 


. South London Branch 


“Welding as a Career,” by F 
Koenigsberger, Dipl.ing; Place 
and time to be announced. 


Birmingham Branch 

“Silver Brazing Alloys — their 
Types, Properties and Uses,” by 
H. R. Brooker; James Watt 
Memorial Institute, York House, 
Gt. Charles Street, Birmingham, 3, 
7 p.m. 


. South Western Branch 


“Inspection and Testing of Welds 
in Oil Refinery Construction,” by 
J. R. Dobson; Radiant House, 
Colston Street (Pipe Lane), Bristol, 
7 p.m. 


. Leeds Branch 


Lecture by a member of B.W.R.A. 
at Lighting Service Bureau, Aire 
Street, Leeds. 


. INSTITUTE MEETING, Sir Will- 


iam J. Larke Medal paper, Inst. 
of Civil Engineers, Great George 
Street, London, $.W.1, 6.30 p.m. 


. West of Scotland Branch 


“Welding Hazards,” by C. C. 
Bates; Inst. of j and 
Shipbuilders, 39, Elmbank Cres- 
cent, Glasgow, C.2. 


. Wolverhampton Branch, 


“Modern Developmenis in Auto- 
matic Welding,” by J. A. Lucey: 
Victoria Hotel, Victoria Square, 
Wolverhampton, 7.30 p.m. 


(Continued on page 168) 
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LATEST ADDITIONS TO THE LIBRARY 


Latest Additions to the Library 


A* a supplement to the Library catalogue, this section of the Transactions contains particulars of books and pamphiets 


added to the Library during the last quarter cf 1952 


available on loan to members of the Institute. 


The books, pamphiets and periodicals specified are 


Publications preceded by an asterisk are donations to the Library from authors or publishers; those preceded by a 
dagger are donated by the James F. Lincoln Arc Welding Foundation. 


"AMERICAN WELDING SOCIETY 


et metal-arc ( 
Publishers: American Welding Society, 


ing 
33, West 39th Street, New York, 18. Price: 40 cents 


"ANGLO-AMERICAN COUNCIL ON PRODUCTIVITY 
a) Education for management. ilivs. 195!. (b) Final 
Hus. 1952. Publishers: Anglo-American Council on 
Productivity, 21, Tothill Street, London, S.W.1. Price: (a) 
4s. 6d.; (b) 3s. 6d. 


~~ 


ot “a — 
wen ! yey ~ pat-wiling of 


ferritic chrome steels, by H. Wangeie: @2 Q) 2 cand dynamic 
strength of joints welded with Aseavets deep penetration 
electrode Z11P; (3) Dimensioning of fillet welds, by S. Lund- 
back; (4) Generators of fabricated design, by S. Zanders; 
(5) Argon-arc byes | steam turbine and jet engine parts, by 
O. Dirke and E. Nord; (6) Actual problems of the arc welding 
industry: coordination of the classifications of electrodes and 
steels, by S. Svantesson.) Publishers: Aseavets, Stockholm, 
Sweden. 


*BRITISH STANDARDS INSTITUTION 
(No. 499 : 1952.) Glossary of terms (with boils) relating 
to the welding and cutting of metals. Publishers: British 
—— Institution, 24, Victoria Street, London, $.W.!. 
rice: 21s. 


“BRITISH WELDING RESEARCH ASSOCIATION 
Exhibition of researches and equ Abington Hall, 
23 June, 1952. Publishers: B.W.R.A.. 29, Park Crescent, 
London, W.1. 


*FEDERATION OF BRITISH INDUSTRIES 
Training in Britain of ineers from Latin America: 
report of the British neering Training Mission to 
Latin America. {952. Publishers: Federation of British 
industries, 21, Tothill Street, London, $.W.Z. 


“FISHER, C. 
Lead vessels in radioactive work. \ilus. 7 pp. (Reprinted from 
“Industrial Chemist,” 1957, March.) 


FUCHS, E. and BRADLEY, H. 

beg Vol. 2.—Welding of ferrous metals. 
Mus. 1952. (Written by members of the Welding Panel of 
imperial Chemical Industries Ltd. This volume contains sections 
on: the eet oy mild steel by various processes; welding 
of high tensile alloy and Cr-Ni austenitic steels and cast 
iron; weld details for wre vessels; hard surfacing by 
pig methods). Publi : Butterworths Scientific Publica- 

. Bell Yard, Temple Bar, London, W.C.2. Price: 22s. 6d. 


GREAT ee kona ee OF WORKS 
po prey: Bd liding materials: report the 
of the Works Directorates of the Service 


and the Ministry of Works. 1952. Publishers: H.M.S.O., 
York House, Kingsway, London, W.C.2. Price: 2s. 


INSTITUTION OF METALLUARGISTS 
joining of metals: lectures delivered at the Institu- 


ferrous metals, by W. x. . Marshall; (3) Metailu 

of carbon and low alloy steels, by L. Reeve; (4) 

welding of the Cr Ni austenitic steels, by F. H. Keating; 8 
Metallurgy of solde and brazing, by J. C. Chaston; 
Determination of lity, by J. B. Ball.) Publishers: 
Institution of Metallurgists. 4. Grosvenor Gardens, London, 
S.W.1. Price: I4s. 


“INSTITUTION OF STRUCTURAL ENGINEERS 
Year book and list of members, 1952. Publishers: institution 
of Structural Engineers, | 1, Upper Belgrave Street, London, 
S.W.1. Price: 5s. to non-members 


INTERNATIONAL ASSOCIATION FOR BRIDGE AND 
STRUCTURAL ENGINEERING 
Fourth and London, 1952. Pre- 


Congress, Cambridge 
liminary Publication. 1952. Publishers: International Association 
for Bridge and Structural Engineering. Price: £5 Ss. 


"RURAL INDUSTRIES a 


Rural Industrie Bureau, 35, 
$.W.19 


p Road, Wimbledon, London 


*TILTMAN RESEARCH LABORATORIES LTD. 
A new to research in i . Hus. Publishers: 
Research Laboratories Ltd.. Redhili Aerodrome. 


Bo op an STEEL COMPANIES LTD. 

The recruitment and of senior staff. illus. 1952. 

Publishers: United Steel Companies Ltd., 17, Westbourne 
Road, Sheffield, 10. 


WELDING ENCYCLOPEDIA 
13th edition. New York, 195!. (This is a work of reference 
and is not available on loan. Members are entitled to borrow 
the 12th edition issued in 1947.) Publishers: McGraw-Hill 
Publishing Co. Inc., 330, West 42nd Street, New York, 36. 
Price: £4 4s. 


WOHLFEIL, T. A., FRISK, E. E. + cad SAXMAN, A. B. 
Automobile body iius. 1952. Publishers: 
McGraw-Hill Book Co., 330, West and Street, New York, 18. 
Price: 3 doliars 60 cents. 


TRADE CATALOGUES 


A-C WELDING COMPANY LTD. 
of transformer welders. Address: 
Darlington. 


L.V. range 
Haughton Road, 


199, 
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resistance heating, arc welding sets, electrodes. Address: 
Stockholm, Sweden 


BRITISH OXYGEN CO. LTD. 


Argonarc spot welding process. iilus 
Bridgewater House, Cleveland Row, St 
S.W.t 


1952. Address; 
James's, London, 


ELECTRIC ARC, INC. 
Smith-Dolan system tow f induction heating: 
ting and normalizing for ing. Address: Newark, 
. New Jersey, U.S.A. Representatives; P. W. Holland & 


Co., 4, Holland Park Mansions, Holland Park Gardens, London, 
w.t4 


EVERETT, ae eee & CO. LTD. 
(i) The Ry or ay (2) Measurement of welding 
currents: AC. impulse ammeter. Address 
Colindale Weetes, olindeep Lane, Hendon, London, N.W.9. 


FLAME HARDENERS LTD. 


Flame hardening by the “Shorter Process.” Address: 
Shorter Works, Bailey Lane, Sheffield, | 


J, & R. FLEMING LTD. 


Fleming industrial safety goggles, helmets, respirators, 
gloves. Address: 146, Clerkenwell Road, London, E.C.1. 


FUSARC LTD. 


Fusarc mechanised welding production news sheets. 
Address: Team Valley, Gateshead-on-Tyne, | 1. 


ee TYRE & RUBBER CO. (GREAT BRITAIN) 
LTO. 


Goodyear industrial hose, which includes oxy-acetylene 
welding hose. Address: Wolverhampton. 


HANCOCK & CO. (ENGINEERS) LTD. 


Sse som cutting machines. Address: 
uu 


Progress Way, 
Croydon, Surrey. 


HAVELOCK ENGINEERING CO. LTD. 
$.M.3 extruding machine: production rate up to 900 ft. 
per min. The Havelock Type F.M./1 (175 tgs | production 
extruder: average 6-hour output eq 50,000 elec- 
trodes. Address: india Works, Havelock Road, Southall, 
Middlesex 


ILFORD LTD. 


tiford X-ray films and screens for industrial radiography. 
Address: tiford, London. 


INVICTA ELECTRODES LTD. 


The way to arc welding with Invicta electrodes. 4th ed. 
1952. Address: Bilston Lane, Willenhall, South Staffs. 
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say or & winner TD. 


welding equipment. Address: Charl- 
oat tone 


JOHNSON METAL CO. LTD. 
What does the Micro-Weld offer the wire 
industry. The Micro-Welder. Address: Clegg's Court, 
45, Chapel Street, Salford, 3, Manchester. 


KELVIN & HUGHES dint gay con LTD. 
w 


Kelvin Hughes detector. Address: 
2, Caxton Street, London, S.W.1. 


GEO. W. KING LTD. 


Stop welding giare: portable welding screens. Address: 
Hartford Works, Hitchin, Herts. 


KODAK LTD. 
+ ne school of ee and ——_ ony. 
odak gamma jography equ 
industrial radiography help you? SS theagon indeserial’X-rey X-ray 
catalogue. Address: Kingsway, London, W.C.2. 


LINCOLN ELECTRIC CO. LTD. 
Lincoin weld directory. tilus. 1952. Address: Welwyn 

Garden City, Herts. 

MANCHESTER OIL REFINERY LTD. 
Glo-Mor: a new fluorescent ink for crack detection. 
The fluorescence lamp, model 15: a portable torch unit 
for the detection of oil seepage and numerous other 
industrial applications. Address: Twining Road, Trafford 
Park, Manchester, 17. 


MODERN HARDMETALS LTD. 
Mohar for extra hardness and abrasion resistance. 


Mohar for coal cutter picks. Address: Don Road, Attercliffe, 
Sheffield, 9. 


MUNRO & MILLER LTD. 


Tubecraft seamless welding fittings. Industrial radio- 
graphy. Address: Africa House, Kingsway, London, W.C.2. 


MUREX LTD. 
Thermit Welding. Address: Murex Ltd., Rainham, Essex. 


MUREX WELDING PROCESSES LTD. 


Murex electrode guide. Welding equipment and acces- 
sories. Address: Waltham Cross, Herts. 


NEWTON VICTOR LTD. 
Rym-~ industrial X-ray units. Stationary jib crane for 
use sch Raymax industrial X-ray unit. Raymax crystal- 
lographic X-ray equipment. Adjustable film-storage bin. 


X-ray processing room accessories. Address: 15, Cavendish 
Place, London, W.!. 


OXHYCARBON CO. LTD. 
Oxhycarbon welding and cutting accessories. McKechnie 
bronze welding rods. Secator: cutting machine. 
Quicky: portable feathe t cutting machine with 


heavyweight capacity. Address: 6, Hainthorpe Road, West 
Norwood, London, S.E.27. 


INSTITUTE MEETINGS contd. from p. 166 


19 Feb. Indian Branch 
“Some Practical Welding Prob- 
lems,” by B. N. Mohindra 


Preston Branch Inst. 


“Pabricating for the Electrical Cardiff. 
Industry,” by H. H. Reeve: 


Technical College, Barrow, 7.30 


25 Feb. South Wales Branch (East Wales) 
“Non-destructive 
T. J. H. Webborn; South Wales 
of Engineers, Park Place, 


North London Branch 
General Brains Trust; Chairman, 


27 Feb. East of Scotland Branch 
“Recent Developments in Resist- 
ance Welding Technique,” by 
C. A. Burton; 25, Charlotte 
Square, Edinburgh, 7.30 p.m. 
Joint meeting with Edinburgh 
Electrical Society. 


Testing,” by 


pm Dr. 


East Midlands Branch 
“Practical Stud Welding,” by 
C, A. Sayer, A.LE.E., and A. R 
Ainsworth; Victoria Station Hotel, 
Nottingham, 7.15 p.m. 


R. Weck; Mansion House, 
Portland Place, London, W.1, 
7 for 7.30 p.m. 


. Medway Section 


“Light Alloy Welding,” by D. T. 
Carter; Sun Hotel, Chatham, 
7.15 p.m. 


. South Western Branch 


“Brazing in Production Mainten- 
ance,” by T. J. Palmer; Westing- 
house Brake Co. Ltd., Chippen- 
ham, 7.15 p.m. 
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ABSTRACTS FROM RECENT WELDING LITERATURE 


Abstracts from Recent Welding Literature 


(Compiled by J. L. Sanpers) 


f hy section of Transactions makes no pretension to completeness but is intended only to provide readers with particulars 
of some of the more interesting papers appearing in recent welding periodicals. 


Readers who need a complete survey should consult the Bibliographical Bulletin for Welding and Allied Processes published 
quarterly by the International Institute of Welding. Particulars may be had from the Secretary of the Institute. 


Publications mentioned in the lists below are available on loan to members of the Institute and borrowers will facilitate 
matters if they will quote the appropriate reference number printed beside each entry. 


ARC CUTTING 


1710. ad ty F. 
Utilisation du rile geage des 
racines des why on} i oF 
Arcos, 1952, April, pp. 3190-3197 
Describes the —— of the Oxy-arc cutting process to 
the fabrication of storage tanks. Welding had to be carried 
out from both sides of the plate and the Oxy-arc torch was 
used to cut out the root run prior to re-welding. Details 
of suitable joint preparation for this technique are given 
and some advantages over other methods are claimed. 


ARC WELDING.—in Inert A 


1711. STILES, F. J. and LANCASTER, J. F. 
Argonarc welding of aluminium brewery plant. 
Welding & Metal Fab., vol. 20, 1952. Nov., pp. 293-295 
Problems associated with the fabrication of aluminium brewery 
plant are discussed. As an example the replacement of the 
wooden lining of a fermenting vessel by an argonarc welded 
aluminium lining is described, and the problems associated 
with the gt we of large sheets from one side only are 
considered. Details of suitable jigs and welding procedure are 
given and the cost of welding by this process and by gas welding 
are compared for this type of work. 


BRAZING 


1712. ANON. 
Aluminium brazing sheet used in radiator studies. 
Sceel, vol. 131, 1952, July 7, pp. 96-97 
An American company has developed a 3-ply aluminium 
brazing sheet which consists of a core of 3S alloy with a brazing 
alloy on one face and an Alclad coating on the other. The 
purpose of this latter coating is to give sacrificial protection 
to the 3S core, and the composite sheet has been used success- 
fully in experimental radiators for automobiles. 


1713. BERTOSSA, R. C. 
High-strength vacuum brazing of clad steels. 
Weiding J., vol. 31, 1952, Oct. supp., p. 441-447 
The development of a vacuum brazing process which does not 
require the use of a flux or special atmosphere and which has 
been developed for the production of clad steels is described. 
The base material is carbon steel and the cladding may be 
stainless steel or nickel and its alloys. Excellent bonding is 
obtained over large areas and the clad material may be subse- 
quently formed hot. 


1714. WIRT, J. R. 
Production brazing. 
Welding J., vol. 31, 1952, Sept.. pp. 759-764 
The author describes briefly the principles of the various 
brazing processes and outlines their application to a number 
of products. One such product is an aircraft propeller, in 
which the copper used as the brazing medium is applied by a 
metal spraying pistol. A useful chart showing the recom- 
mended alloy to use with a given material and process is 
included. 


BRONZE WELDING 


1715. PALMER, T. J. 
Bronze welding—A review of its history, principles, 
and ications. 

heet Metal Ind., vol. 29, 1952, Oct., pp. 917-923 

This article traces briefly the history of bronze welding and 
then deals in a practical manner with some applications of the 
process, giving details of joint preparation and welding proce- 
dure. Whilst this process has a very wide field of ication, 
there are certain limitations to its use and these are briefly 
considered. 


FINISHING OPERATIONS 


1716. ANON. 


Vem tiie, 
Welding & Metal Fab. vol, 20, 1952, Oct., pp. 361-362 


This article describes a grit blasting machine 

tion which is clean in. operation and 

proximity to other workers without 

used for cleaning plate edges prior 

before metal spraying or painting. 

consists of a special blast gun through which the abrasive 
prepa sp oy the surface by compressed air. Surroundi 
the is a chamber which is in contact with the 
surface and communicating with a vacuum 

and all dust and scale removed from the su’ 

into a receiver where the abrasive is recovered for further 
use. The metal surface is left clean and bright and it is claimed 
that weld quality is improved and oe speed increased by 
employing this unit. Details are given of special installation: 
for cleaning pipe edges, etc. 


FLAME-PLATING 


1717. ANON. 


Welding j., vol. f 1952, Oct., pp. 945-950 

Describes a new hard surfacing process k as 
plating” in which the temperature of the base material does 
not exceed 400 deg. F. during coating. The surfacing material 
such as tungsten carbide, can be applied to almost any base 


conductivity and this may be obtained 
member. Preparation for flame plating, 
and the properties of the coating are outlined. 


HEAT TREATMENT 


1718. DeGARMO, E. P. 


Should be substituted for high-temperature 
stress relief in the codes? 
Welding J., vol. 31, 1952, Sept. supp., pp. 393-396 


The results of seven independent investigations show that 
400 deg. F. preheat is just as effective as 1200 deg. F. stress-relief 
heat treatment in improving the mance of low-carbon 
steel weldments, welded with A Type E6010 electrodes, 
for static and impact load conditions. This evidence is sufficient 
to justify revising the welding codes to permit the substitution 
of 400 deg. F. preheat for 1200 deg. F. stress relief under these 
loadings. Such a substitution would permit more extensive 
use of welding. Preliminary studies with small specimens 
indicate that preheat may not be quite as effective as stress 
relieving in the case of fatigue. However, more extensive tests 
with larger specimens may produce different results and find 
them to be equivalent. There is need for tests to determine 
the relative effectiveness of 400 deg. F. preheat and 1200 deg. F. 
stress relief under stress corrosion conditions. 


(Author's Abstract.) 
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METAL SPRAYING 
1719. VANDERPOOL, H 
Prevention 


RESISTANCE WELDING.—Butt 


of marine corrosion metallizing systems. 
Weiding 1., vot. 31, 1952, Sepe., pp. 791-398 by 


Deals with the principles of ery process, its application to 
corrosion protection work and the use of plastic sealers. 
Examples of the effectiveness of the metal spraying process are 
given. in one such example there was no trace ol roning ofa 
zinc sprayed mild steel surface after 15 years immersion in salt 
water. it is stated in conclusion that the initial cost of metalliz- 


ing is justified by reduced maintenance during the first 2-4 
years service 


and Flash 


1720, OEHLER, |. A. 


Titanium alloys flash weided easily. 

Seael, vol. 131, 1952, July 14, pp. 64-85 

Satisfactory flash butt welds can be produced on conventional 
hydraulic machines if the titanium is of uniform structure and 
if the weldment is annealed at 1650 deg. F. immediately after 
welding. Brief details for weiding 4 in. diameter rod and 2 in. 
by 5/16 in. bar are given and it is claimed that titanium alloys 
have been successfully flash butt welded to certain aluminium 
alloys and carbon steels 


RESISTANCE WELDING.—Piant 
1721. SALATIN, J. F. and ETCHISON, O. D. 


Maintenance 
assembly lines. 
Welding /., vol. 31, 1952, Sept.. pp. 799-808 

The incorporation of resistance welding machines in a produc- 
tion line demands that special consideration be given to 
provision for electrode changing, ease of replacement of 
parts, etc. Standard machines should be used wherever 
possible and suggestions are given for increasing their efficiency 
by the addition of such fittings as ejectors and special fixtures 
The advantages of the unit method of construction are noted, 
in which various components such as timers, welding heads, 
valves, etc., are capable of very quick replacement. 


resistance welders in high-speed 


RESISTANCE WELDING.—Spot and Seam 
1722. BURTON, C. A. 


Spee welding in the construction of the “Comet.” 
‘eiding & Metal Fab., vol. 20, 1952, Novw., pp. 364-388 


This article covers spot welding technique for the heat treatable 
ight alloys used in the construction of the de Havilland 
" airliner, The author deals first with the pre-weld 
P ara procedure in which the components are degreased 
in trichloreithylene vapour, pickled in | per cent. sodium 
fluoride—10 per cent. sulphuric acid solution, cold water 
washed, pickled in 40 per cent. nitric acid and finally rinsed 
in cold water. When components cannot be imme for the 
above treatment, they are treated with a special paste-etch, 
the composition of which is given. Components are held 
together by widely spaced rivets prior to welding, which is 
carried out with stored energy equipment. Machine setting 
data are given for a number of material thicknesses and details 
of the plant, process control and inspection are noted. Examples 
of typical spot welded sub-assemblies are shown. 


= nw Yoh a. M. 


wodee wing rh Oe 


This comprehensive article on soldering deals with the various 
soenuins aad idle Uiaaianes eamieaiiin teameonen af thee 
correct solder and flux for a specific application, surface 
preparation and cleaning, design and assembly of parts and 
special techniques for those metals which are difficult to 
solder. An ix contains tables for flux and soldering 
bit size and is of the various American specifications for 
soldering alloys. 


SURFACING 


17274. ANON. 
ied to tools and dies. 


Welding News, ry io 74, pp. 9-12 


Describes the pre-heating required for the successful repair 
by hardsurfacing of worn punches and dies and gives suitable 
treatments for carbon and alloy tool steels. (mM. R.) 


TESTING.—All-W: 


etd-Metal 
1725. WARREN, D. and STOUT, R. D. 
in mild steel weld metal. 
Welding |., vol. 31, 1952, Sept. supp.. pp. 406-420 
The results of an investigation into the effect of the welding 
variables, deoxidation practice, weld metal solidification rate, 
condition of base material and welding atmosphere are 
reported. 


TESTING.—Corrosion 


1726. KARNISKY, B., KINELSKI, E. and GRUCA, E. 

Corrosion of structural s 
Welding J., vol. 31, 1952, Oct., pp. 903-916 

ow alloy structural steel spot welded assemblies frequently 
fail as a result of corrosion which may seriously shorten expected 
service life. Laboratory investigations of corrosion phenomena 
covering a period of four years have yielded much information 
and it is recommended that weld sealers be employed and that 
regular maintenance be performed on structures subjected to 
corrosive conditions, The article is illustrated by micro- and 
macro-photographs of some of the specimens used in the test. 


1727. PHELPS, H. C. 
Making the ocean a test tube. 
Welding Eng., vol. 37, 1952, Sept.. pp. 32-34. 
A short article on an American organisation which is investiga 
ting the effect of marine corrosion on various materials and we' é- 
ments and describes some very interesting results of this 
work. For example, it is found that a brazed joint between 
metals which are far apart in the electrochemical series is more 
satisfactory than a threaded connexion. 


TESTING.— Vitrasonic methods 


1728. ANON. 

An ultrasonic flaw detector for pepdetmaiee testing. 
Machinery Lioyd, vol. 14, 1952, Sepe. 

This article deals in ccnclboruble’ Getat detail with the principles 
and practical applications of the echo-sounding type of equip- 
ment in which inspection is carried out from one side of the 
work only. Reference is made to the SS ae in po sag ae 
required for welded joints and casti oo, = 

the influence of material, material thic ness an form, orm. gr 
size, surface finish, frequency of vibration, etc., are noted 


NEW MEMBERS 
The following elections to membership 


of the Institute were made by Council on 
12 November, 1952: 


Members.—J. C. Farr, London, W.C.2; 
M. P. Henzell (transfer from Associate- 
Member), Edinburgh, 7; W. I. Horton, 
Sheffield, 10; A. X. Parthenis, B.Eng., 
A.L.M., A.M.LE.E. (transfer from Asso- 
ciate-Member), Rugby 

Associate-Members.—-H. Downing, Willen- 
hall, Staffs; H. E. Kitson (transfer from 

Graduate), Willenhall, Staffs; D. W 

Marshall, Walsall, Staffs; D. C. Moore, 

B.Met., M.Sc. Ph.D. (transfer from 

Graduate), Sutton Coldfield; H. Moore, 

Brighouse, Yorks;J. E. Smith, Wyrhall, 

or. Birmingham, 


—A. Bean, Stockton-on-Tees; 


Companions. 
R. C. Hesketh-Jones, B.LL., London, 


S.W.7; W. Hutchison, Baillieston, 
Lanarkshire; K. H. Miller, Ashwell, 
Herts; J. S. Neale, London, N.W.4; 
F. W. Pinkstone, Newcastle-on-Tyne, 7; 
S. A. Pritchard, London, S.E.23; W. C. 
Stampe, London, N.W.3. 


Associates.._G.. Bull, Herne Bay, Kent; 
F. E. Burke, London, E.9; D. T. Hughes, 
London, N.18; G. T. James, London, 
S.E.17; D. M. Jones (transfer from 
Student), Norwich, Norfolk; J. Kitto, 
Oldham, Lancs.; A. E. W. Rodgers, 
Barnehurst, Kent: J. K. Sanyal, Cal- 
cutta, India; J. Thorburn, Tanganyika, 
E. Africa; R.N. Walters, Guidborough, 
Yorks; D. Westwood, Forest Hall, 
Northumberland. 


Industrial Corporate Members.—Oxy-Gas 
Equipment Ltd., Bexleyheath, Kent; 
Robert Watson & Co. (Constructional 
Engineers) Ltd., Bolton, Lancs. 


Reinstatements.—-C. E. Saunders, Cleve- 
land, Somerset (Associate Member); 
J. Webb, Toronto, Canada (Associate- 
Meember). 


OBITUARY 


We regret to record the death of the 
following members of the Institute: 

T. F. Altham (Member), North London 
Branch; A. B. Carter (Member), Leeds 
Branch: F. W. Rowlands (Associate 
Birmingham Renee; R. Sarazin 
Nem 
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Because the 


B.O.C 


CUTOGEN 


made it movable! 


Cut into movable pieces this old cast iron base immediately became 
valuable scrap—11 tons of hard cash! The breaking up was quickly 
and easily done with the B.O.C. *‘ Cutogen ’ hand-cutter. 

With its accurate one-piece nozzle, and finger-tip control of fuel 
gas and oxygen, the Cutogen is the lightest, and easiest-to-use of all 
oxygen cutters. Wherever iron or steel has to be cut, this robust 
B.O.C. cutter quickly pays its way. 


THE BRITISH OXYGEN CO LTD 


LONDON & BRANCHES 
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PYROGAS 


fot 


(2] 


BRITISH CUTTING GASES LTD., 


Head Office: Downshire House, Roehampton Lane, London, S.W.15. Putney 7742. Pyrogas, Put, London 


Branches: BIRMINGHAM, GLASGOW, LONDON (56, Lymington Road, N.W.6), LYMINGTON (Hants), MANCHESTER, 
SUNDERLAND, SHEFFIELD, THORNABY-ON-TEES. 
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Gfnen you think 


of control... 


60, 70 or even 80 miles on hour over 
a network of steel bewildering to ordin- 
ary men. Everyone knows the importance 
of the signaiman’s control. When using 
compressed gases you must also hove 
perfect control, so. . . 


think of 


USTRIAL GASES L 
Head Office: 32 VICTORIA STREET, LONDON, S.W.1! 
Telephone: ABBey 6062/3 and 4 


Toteaiennt Antares S068 
ing Road, Spek Civerpost 19 F Seenees tome ni 
jaabeth Ave. : Halfway 165! 


ve., Hillington, Glasgow, $.W.2 Telephone 


The recently developed Unionmelt DS automatic welding head is ncw 
being manufactured in Britain under licence and is available either as a 
separate unit or fitted to a motorised tractor with a speed range suitable for any 
welding application. 


UNIONMELT 


TRADE MARE 


AUTOMATIC SUBMERGED 
aac wetoinse 


Flexible attachment available for 
manual use. 


Are you on our mailing list? 


We specialise in the design and manufacture of auto- 
matic fusion welding equipment for all branches of 
the welding industry, and detailed News Bulletins 
describing each equipment are issued at regular 
intervals. 


We shall be pleased to add your name to ow 
mailing list. 


FUSARC LIMITED - TEAM VALLEY + GATESHEAD + CO. DURHAM 
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A big, welded 
PAN 


The converter pan illustrated 
has a diameter of 10 feet ; it is 
fabricated in stainless steel and 
has a descaled finish. It's an- 
other example of Butterficid 
work in the field of industrial 
plant. We also produce mild 
steel fabrications and items 
of processing equipment. 


WwW. P. BUTTERFIELD LTD., SHIPLEY. 
YORKS. 


LONDON: APRICA HOUSE, 
KINGSWAY, W.C.2 


INDUSTRIAL PLANT 


PRESSED STEEL 


roughing 


FOR SHIPS’ BULKHEADS 


Pressed Stee! Troughing is used 
by the leading Shipbuilders in the 
Tyneside and Clydeside areas. 


Lerge diusreven: TRANSVERSE BULKHEAD IN POSITION 


EGYPT — Smell ittustraven: BULKHEADS WITH GIRDERS AND WEBS 
The Port Seid Engineering ATTACHED READY FOR ERECTION. 


Works, Port Said 


MOTHERWELL BRIDGE & ENGINEERING CO. LTD. 


HEAD OFFICE AND WORKS: London Address: 1, VICTORIA STREET, S.W.! 
Telegrams: BRIDGE. MOTHER WELL Telegrems; MOBRICOLIM, SOUWEST, 


Telephone: MOTWERWELL 40, 41, 2 MOTHERWELL Telephone: VICTORIA 4183 
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line” oxygen cutting 

machine is a handy, 

lightweight sturdy tool for 

cutting straights, circles, ovals, 

segments, contours,’etc. The 

valves and controls are 

mounted upon the aluminium 

alloy body casting. The burner is the new “split” type 
with swivel head for bevel cuts. The “Circaline” travels 
from 3 in. to 27 in. per minute and can run on flexible 
tracks supplied in 6 ft. sections or on a 6 in. channel. 


Hancoxygen cutting is best—torite for catalogue to-day. 


HANCOCK & CO. (Engineers) LTD. 


PROGRESS WAY, CROYDON Telephone: CROYDON 1908 
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Example of work done by 


the «‘INCANTO” 
OXV-ACETYLENE 
TUBE CUTTING AND 


END BEVELLING MACHINE 


Straight or Bevel Cuts on Tubes up to 12’ 


Full particulars on application to 


THORN & HODDLE LID., 


Si, VICTORIA STREET, LONDON, S.W.! 
Telephone: VICTORIA 3373 Telegrams: INCANTO, SOWEST, LONDON 


qvASy, 


COPELMET-~-faced dies give 
the LONGEST LIFE 
ia 
FLASH WELDING 
as well as in 
PROJECTION WELDING, 
UPSETTING 
and as inserts in 
SPOT & SEAM WELDING 
ELECTRODES and JIGS 


COPELMET 


( COPPER. TUNGSTEN ) 





high perfor mance Resist. 
ance Welding Electrodes. 


| 

PULL PARTICULARS ON REQUEST 
(ger op neon ent aygentenntemsngpenmacngppaennn ttl Y SX 
METRO-C \\ 


ASSOCIATED WITH METROPOLITAN -VICKERS ELECTRICAL CO LID 


N LEO PICCADILAY LOmDoN wi \ 
\. Telephone: GROSVENOR 717! N 
\N AAA 


is the welding rod for all round 
service. It requires littl of no 
preheating and can be used to weld all 
metals except aluminium. Sifbronze 
patente! copper-zinc alloy rods are 
better because of their EXTRA 
constituents. 


Write for full details today, alse ask for 
free copy of “SG-Tips” magavine. 


SUFFOLK IRON FOUNDRY (1920) LTD 


SIPBRONZE WORKS, STOWMARKET, SUFFOLK 
Telephone Stowmarket 183 (3 lines) 


CLASSIFIED ADVERTISEMENTS 


WELDERS urgently required for refinery project in U.K. 
Must be prepared to undergo API/ESME test either on pipe 
or plate. Good rates and conditions. Box No. 103. 
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RB STAINLESS STEEL, 


rae 


me ELECTRODES 


Lego oad Tone Cnmateetane 
SHIPLEY, vem 
An December, 275). 


ROCKWELD LTD - COMMERCE WAY - CROYDON - SURREY - Tel CROYDON 7161 (5 lines) 
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MUREX 175 AMP 
TRANSFORMER WELDING SET 


T" Murex 175 amp transformer has been specially developed to meet the 
demand for a low input equipment of the highest quality giving a wide 
current range for arc welding in the light engineering industry, in garages and 
on farms. The set has an output of 10°5 kVA, and its combination of switches 
gives 32 settings between 15 and 175 amps. It operates on 200/230 V or 
400/460 V 50 cycle supplies and has Class B insulation. The equipment is very 


simple to operate and is small and compact. Please write for full details. 


ELECTRIC ARC WELDING EQUIPMENT & ELECTRODES 


MUREX WELDING PROCESSES LTD — WALTHAM CROSS — HERTS 


Telephone : Waltham Cross 3636 


Printed in England by Lawrence Press Ltp.. Henry Road, New Barnet. Herts., and Published by The Institute of Welding, 
2, Buckingham Palace Gardens, London. S.W.1 “Aer, 1952. 
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